Corticotropin-releasing factor activates c-fos, NGFI-B, and corticotropin-releasing factor gene expression within the paraventricular nucleus of the rat hypothalamus.
Studies examining the regulation of hypothalamic CRF biosynthesis have provided substantial information regarding the relevance of this peptide in neuroendocrine homeostasis. However, the consequences of elevated CRF levels within the mammalian central nervous system on regulation of CRF production within the paraventricular nucleus (PVN) of the hypothalamus remain unclear. The expression of the immediate early gene c-fos has been used and validated as a marker for neural systems activated by a variety of extracellular stimuli and has been especially useful when examining activation of central neuroendocrine systems such as those involved in the response to stressful stimuli. The present study investigates the effects of injecting CRF into the lateral ventricle of conscious rats, firstly on the expression of two separate immediate early genes, c-fos and NGFI-B within the hypothalamic PVN, and secondly on the expression of CRF mRNA itself, as determined by quantitative in situ hybridization. Expression of Fos protein was also examined by immunohistochemical techniques. Intracerebroventricular (icv) injection of CRF increased the gene expression of both c-fos and NGFI-B in the parvocellular division of the PVN 30 min after injection. Fos immunoreactivity increased in this same region between 30-60 min, whereas expression of the CRF gene itself increased 2-fold 60 min after injection and remained elevated 2 h after treatment. A positive hybridization signal for CRF was observed over Fos-immunoreactive neurons within the parvocellular division of the PVN. Finally, we observed that all CRF-induced changes in gene expression were abolished by pretreatment with the competitive CRF antagonist alpha-helical CRF-(9-41). The time-related changes in expression of the genes measured imply that the expression of both c-fos and NGFI-B occurs before a significant increase in the expression of CRF. The results also suggest that CRF may act in a positive manner to regulate its own biosynthesis.